The distribution and regulation of vanilloid receptor VR1 and VR1 5' splice variant RNA expression in rat.
The vanilloid (capsaicin) receptor, VR1, is expressed in dorsal root ganglion and mediates the sensory response to vanilloids and other noxious stimuli. There is evidence for VR1 expression in CNS regions as well, but its function in these tissues is unknown. The identification of a rat VR1 5' splice variant and the rat stretch inhibitable channel, which are also expressed in dorsal root ganglia and CNS, raises the possibility that these and/or other VR1 variants may regulate VR1 activity. We have used a quantitative ribonuclease protection assay to characterize the central and peripheral expression of VR1 and VR1 variant RNA in the rat. The data confirm that VR1 is widely expressed in CNS, with highest RNA levels found in cerebral cortex, hippocampus, and cerebellum. VR1 RNA expression in dorsal root ganglia is approximately 28 times greater than in any other tissue sample studied. VR1 5' splice variant RNA is expressed at levels 12 times lower than VR1 in dorsal root ganglia, but at similar levels to VR1 in all other tissues examined. A VR1-related RNA expressed at high levels in kidney was detected, and was distinct from VR1 or stretch inhibitable channel. Our results also show that peripheral inflammation does not change VR1 RNA levels in rat dorsal root ganglia. Systemic resiniferatoxin administration, however, decreases VR1 expression in dorsal root ganglia by 65-80%, an effect that persists for at least 2 months. This study demonstrates that VR1 is expressed at high levels in dorsal root ganglia relative to other tissues and that VR1 5' splice variant is expressed at low levels in dorsal root ganglia compared to VR1. VR1 gene expression in dorsal root ganglia is regulated in response to systemic resiniferatoxin but not peripheral inflammation.